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REMARKS 

Claims 1-7 and 17-20 were examined. No claims are amended or canceled. Claims 1-7 and 
17 20 remain in the application. 

The Patent Office rejects claims l^t, 6-7 and 17-20 under 35 US C § 102(b). Claim 5 is 
rejected under 35 U.S.C. § 103(a). Reconsideration of the claim rejections is respectfully requested 
in view of the following remarks. 

A, 35 U.S.C. ftlQ2fb>: Rejection of Claims 1-4 & 6-7 

The Patent Office rejects claims 1-4 and 6-7 under 35 U.S.C. § 102(b) as anticipated by 
"Role of N 2 Addition on CK,/0 2 Remote Plasma Chemical Dry Etching of Polycrystalline Silicon," 
Matsuo et al. (Matsuo) . 

Independent claim 1 describes an apparatus including a first reaction chamber, a gas source 
coupled to the first reaction chamber to supply a nitrogen gas to the first reaction chamber and an 
excitation of energy source coupled to the first reaction chamber to generate a nitrogen plasma 
comprising ions and radicals from the nitrogen gas. The apparatus also includes a second reaction 
chamber adapted to have a substrate for film formation and a site in the second reaction chamber. 
The first reaction chamber is coupled to the second reaction chamber and separated from the 
substrate site hy a distance equivalent tn the lifetime of the ions at a plasma generation rate soch_th_at 
the radicals react with the substrate in a film conversion step . 

Ma|suo describes experimental etching procedures, specifically, chemical dry etching of 
silicon. Matsuo describes generating a microwave plasma in a plasma applicator coupled to a 
processing chamber for an etch process. The plasma is separated from the processing chamber by 
tubing of various lengths (0 to 125 centimeters). Matsuo describes etching silicon in a CF 4 plasma 
with oxygen (O,) and/or nitrogen (N 2 ) addition. 

In order to anticipate a claim, the relied upon reference must disclose every limitation of the 
claim. Matsuo does not describe (1) a second reaction chamber adapted to house a substrate for 
film formation : or (2) that the first reaction chamber is separated from a substrate site by a distance 
equivalent to the lifetime of nitrogen ions at a plasma's generation rate such that nitrogen radicals 
react with the substrate in a film conversion step . Matsuo describes etching, not film formation 
Matsuo does not say that nitrogen is incorporated in any film foimation layer, even a reaction layer 
formed as part of a chemical dry etching process ("even though nitrogen plays a profound role in 

th* rttfihir^S rtf eiK^rtn. ,t ,-.<->* i« ft rp ft ra»od .r, * .taW- ... ... Lwor." lit ^.3 < I ROft)). Th„« 
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Mat^ does not describe specking a distance between its plasma applicator and it. processing 
chamber so thai nitrogen radical, react with the substrate. Such a Imitation also t^M^ 
.nMtflUQ because clearly states that ni trogen is not involved in its reacuon^pl^r 

The separation between the first reaction chamber and a substrate site in claim 1 is a 
structure limitation set by a distance equivalent to the lifetime of ions at a plasma generation rate 
such that radicals (niQ . ogen radical$) react w][h fl subgtrate ^ a conver ^ 

Office compares tube lengths (12 i„.) noted i„ both referees. Applicants question whether 
similar tube lengths in significantly different environments would produce simdar results 
Applicants' skepticism is supported by Mataua's statement that nitrogen is not present in the 
reason layer (for etching). Applicants specifically request that the Patent Office provide some 
ev,dence or teaching that allows it to assume the separation between Mate's plasma applicator and 
a substrate site provides nitrogen radicals available to react with a substrate. 

In the interest of seeking allowance of the application, Applicants also present a rebuttal to 
any obviousness rejection in v,ew of Matsuo. Independent claim 1 is prima facie not obvtous over 
Matsuo for the reasons cited above. Similarly, there is no motivation in Matsuo for separating a 
Plasma from a silicon etching environment m the presence of nitrogen. In fact, Mate indicates 
that, in the presence of nitrogen, zero tube length (i.e., no separation between plasma applicator and 
etching chamber) is best: 

Section m A -> nnrj Figure 4 fpaf e im y . Teach that zero tube length yields the 
highest etch rate when nitrogen gas is added to the existing to an existing plasma discharge. 

Section m.C.4fp _agelSQ9): Describes an etch reaction layer thickness for various 
tube lengths. Concludes: 

"For discharges devoid of oxygen, the behaviors of the reaction 
layers are similarly, both with and without admixed nitrogen, constant with 
increasing quartz tube length." 

When both N, and 0 2 are admixed into a CF4 discharge, "the 
thickness stayed constant with increasing quartz tube length." 

S ection IV.R XBae&iSia: Describes the etch rate and atomic fluorine concentrate 
for various tube lengths, Matsuo shows that, in the presence of nitrogen, as the tube length is 
increased the etch rate drops off. 
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substrate (e.g.. wafer) Slte are separated by a distance equivalent ,o the lifcnm e of ,o„ S a, a plasma 
generahon rate,^ ra di ca , s reach , wafer jons ^ £™ 

Applied, pa g e,5,HneslC,l 7 .Mu^sno, .each or suggest 
Il'!!^° Ve . S,3KdreaSOnS ' C ' a ' m ' 15 » «* **»• overito claim, 2- 


4Hww , f , . wt upvious over Matsun CI 

4 depend fan, cla,m ■ and therefore indude all the limitations of ma, claim For^t, me 

Independent claim 6 descnbes ar, apparatus including a first reacnon chamber, mean, for 

rT r PParMUS 0120 inC ' UdeS ' SeCOnd Chamto havi "8 — » fcr housing a substrate 
^^Mtr^r^ and means for proving me p.asma ,0 the reason chamL 

yfe of tons such tha, radios from the plasma ve^mist^^^ 

Claim 6 is not anticipated byMffiyo because Mffisyo does not describe, among other 
things means for providing a p, aS ma (of nitrogen) to a reaction chamber substantially free of ions 
-h nitrogen radicals react tvtth a substrate in a process conversion step. Such ^s 

g -rated plasma and a second react™ chamber. Mime does not desenbe introducing a nitro-en 
plsmatoachamber substantially free of io„, Mto also does not describe providing n ,tr„T 
radicals that may react win, a substrate ,n a process conversion step. E 

Applicants also believe tha, claim 6 is no, obvious overM^o. because ite provides 
way that radicals of the nitrojen rcacs with a substrate in a process coupon step. As noted 


i't^^l™^^*™^™^- Claim 7 depends from 

i">H\/mtis over TV/fcncn^ 


*r 6 * ** - -* <° 6. «W» 7 b no, anticipated by nor 
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B ' 35 U.S.C. »102fh >- Rcjec t jon C|„ m „ n_-> n 

Patent No. 5,082,51 7 issued to Moslehi ,M,-.,.;v, Y 

Independent ciaim 17 relates to a system including . firs, chamber; a nitrogen gas source 
tncludes a second chamber configured to house a substrate for film formation processing and a 

"71s '° ' 6 troduc,,on of an enersy from "» «"* ™» *«■» ^ 

mc^des a memory coupled to .hecomroller and mstr.chons for comroUing the gas source and the 
energy source ,o convert a port.™ of a gas supplied by the gas source into a plasma The fi™ 
reacuon chamber is separated from the second reacuon chamber by a distance equtvafentto the 

htZ 'T' 3 SC "°^° n ^ "* ^ rCaC ' W " h 3 SUbSMK i» <■» -ond 

chamber m a film conversion step. 

svste I " d ; P ;" den ' Claim 17 * nM * Moslehi. becaus^Moskhi dees no, desenbe a 

ystem including a firs, reacuon chamber and a second reaction chamber 

,J ™T toUSLI ^^ ™n>dic s reacted, a 

both charged and neutral spec.es to a process chamber. Independent data 11 is directed a, 
mtmrntztng "charged" species by the structural limitation of separating a plasma generauon 

Patent Office rel.es on column 4. lines 9-14 of Mosleh, as teaching th.s language. The cited 
language does not teach the structural limttation regarding the relarionship between a first chamber 
■n a subsume s,,e as required by claim 17. This .auguage only describes a capability of a p.asma 
dens, y co„,ro,ler. Sirralarly, me Pa.er, Office rel.es on column .1, hues 54-63 ofMosleh. 2 
c* .langnagedescHbesaptorr^s^mbsof a certain dimension not a separ^tween 
the plasma generation tube and a processing chamber. 

The plasma's generation to the cited language does no, describe a relationship between me 
plasma generation tube and a process chamber (e.g., the distance between ,he plasma generation 

tube and a process chamber). 

re „■„ '"hT 0f y° m -^^^ ** Pr-ide any motivafon for a system where a firs, 
~ Md ' XC ° M — " * «*««d ^ a distance equivalent to the ,ife,,mc 

o. in.rogen ,o„sataplasmage„er a „„„ raie. because » prefers „„roduc,ng both charged and 
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B. 35 U.S.C. S102rhV R r )^non Claims 17-90 ,/V , , 

The Patent Office reject, claims 17-20 under 35 U.S.C. §102(b) as anticipated by U S 
Patent No. 5,082,517 issued to Moslehi (Moslehtt 

Independent claim 17 relates to a system including a first chamber; a nitrogen gas source 
eoupledtomefirstch^^^ The system also 

includes a second chamber configured to house a substrate for film formation processing and a 
systemcontroller configured tocontrol the mtroduc.on of a gas from the gas SO u,ce into the first 
chanter and tocontrol the introduction of an energy from the energy source. The system also 
-ludesamemory coupled to the controller -d instructions for control^ the g as source a,d the 
energy source to convert a portion of a gas supphed by the gas source intoaplasma. The fix* 
***** chamber ,s separated from the -cond reaction chamber by a distance e^valent to the 
hfet^e of lonS at a plasma generation rate such that radicals react with a substrate m the second 
chamber m a film conversion step. 

'"^entcMmmsnotan^^ 
system mcluding a first reaction chamber and a second reaction chamber that are sen„r a „H h„ 
i f c ^f^^^ such tha, radicat!^*^ a 

both charged and neutral spec.es to a process chamber. Independent claim 17 is directed at 
m.mrnmng "charged" species by the structura. limitation of separating a plasma generation 
chamber < „ rs[ chamber") from a substrate stte by drstance equivalent to a l,fe,ime of ions The 
Paten. Offtce relics on column 4, lines 9-14 of MosIeM as teachtng thts language. The cted 
language dees no, teach the structural limitanon regarding the relationship between a firs, chamber 

densuy controller. Similarly. , he Paten, Office relies on column U. lines 54-63 of Mosjehi The 
.ted language describes a of a certain tension not a separation between 

the plasma generation tube and a processing chamber. 

The plasma's generation to the cted language does no, describe a reteonsh.p between the 
plasma ge,™ rube and a process chamber (e.g., the dtstance between the P ,a sma generate 
tube and a process chamber). 

™ , 'TT* 0bViOUSneSS ' «** m provtde any motivation for a System where a firs, 

t*ac,,o„ chamber andasecond reaction chamber ,s separated by a d,sta„ce e.u.vaientto the lifetime 
of n.trogen ,o„s a, a plasma generanon rate. becau^J^fcrJ prefers introduce bo ,h charged and 
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"Consequently, there is a need for a device that adjustably controls 
the plasma-generating electromagnetic power that a fabrication 
process gas receives to product a processed plasma consisting of 
activated charged and neutral species." 


Col. 2, lines 37-41. 

As noted above with respect to Matsuo . by separating a first reaction chamber and a second 
reaction chamber by a distance equivalent to the lifetime of ions at a plasma generation rate, only 
radicals reach a wafer for reaction. Charged particles (e.g., ions) are not available to sputter a 
substrate and thus a relatively damage free dielectric layer may be produced. Moslehi does not 
teach or suggest such a result. 

For the above stated reasons, claim 17 is not anticipated by Moslehi . Claims 18-20 depend 
from claim 17 and therefore contain all the limitations of that claim. For at least the reasons stated 
with respect to claim 17, claims 18-20 are not anticipated by Moslehi . 

Applicants respectfully request that the Patent Office withdraw the rejection to claims 17-20 
under 35 U.S.C. § 102(b). 

C. 35 U S.C. §103(a): Rejection of Claim 5 

Claim 5 is rejected under 35 U.S.C. §103(a) as obvious over Matsuo in view of U.S. Patent 
No. 6,130,118 issued to Yamazaki (Yamazaki). Yamazaki is cited for describing a plasma reaction 
apparatus for film deposition. 

Claim 5 depends from claim 1 and therefore contain all the limitations of that claim. 
Accordingly, claim 5 is not obvious over the cited references because the references do not disclose 
or provide any motivation for an apparatus including a first reaction chamber coupled to a second 
reaction chamber having a substrate site separated by a distance equivalent to the lifetime of 
nitrogen ions at a plasma generation rate. 


Applicants respectfully request that the Patent Office withdraw the rejection to claim 5 under 
35 U.S.C. §l03(a). 
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CONCLUSION 

In view of the foregoing, ic is believed that all claims now pending patentahly define the 
subject invention over the prior art of record and are in condition for allowance and such action is 
earnestly solicited at the earliest possible date. 


12400 Wilshire Boulevard 

Seventh Floor 

Los Angeles. CA 90025 

(310)207-3800 


Respectfully submitted, 

BLAKELY, SOKOLOFF, TAYLOR & ZAFMAN 


William Thomas Babbitt, Reg. No. 39,591 

CERTIFICATE OF TRANSMISSION: 

I hereby certify that this correspondence: is being transmitted via 
facsimile addressed to: Assistant Commissioner for Patents, 
Washington, DC. 20231 on January 23, 2003. 
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